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* m - 

f . . 

Claims Amenchnents 

*. 

Please amend the claims according to the following listing of claims and substitute it for all prior 
versions and listings of claims in the application. 

1. (currently amended) A method of fabricating ^polysilicon thin film, comprising: 

forming a first solid phase silicon layer having a plurality of first protrusions with 
different heights on a substrate, wherein the maximum distance between the top of said first 

■ 

protrusions and the surface of said substrate is XI, and the minimum distance between the top of 
said first protrusions and the surface of said substrate is Yl ; 

reducing the density of the first protrusions such 2hat a portion of said first 
protrusions_baving a distance which is between the top cijf said first protrusions and the surface 
of said substrate and larger than Zl wherein Yl < Zl <X1 , is retained and becomes a plurality of 
silicon grains; and 

performing a crystallization process using said silicon grains as crystalline seeds. 

2. (original) The method of fabricating a polysilicon thin film of claim 1, wherein said 
step of forming said first solid phase silicon layer comprises: 

forming a first polysilicon layer on said substrate, iwherein said first polysilicon Jayer has 

* 

a plurality of polysilicon protrusions with different heigh 5s; and 

forming a first amorphous silicon layer on said fiist polysilicon layer. 
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* 

■ 

3 . (original) The method of fabricating a polysiliwn thin film of claim 2, wherein the " 

■ 

« 

step of forming said first polysilicon layer comprises: 

* 
* 

■■ 
«■ 

forming a second amorphous silicon layer on saidisubstrate; 

< 
♦ 

applying a laser power to said second amorphous Silicon layer to fuse a portion of said : 

* 
» 

second amorphous silicon layer, wherein said fused portion of said second amorphous silicon 
layer is a second liquid silicon layer, and said unfused po:-tion of said second amorphous silicon 

■ 

layer forms a plurality of amorphous silicon grains; and 

crystallizing said second liquid silicon layer to farm said first polysilicon layer by using 
said amorphous silicon grains as crystalline seeds. 

4. (previously presented) The method of fabricating a polysilicon thin film of claim 2, 
wherein said step of reducing the density of the first protrusions comprises: 

applying a laser power to said first solid phase silicon layer to fuse a thickness of Zl of 
said first solid phase silicon to be a first liquid silicon layfr 

5. (original) The method of fabricating a polysilicon thin film of claim 4, wherein said 
laser power is generated by an excimer laser. 

6. (original) The method of fabricating a polysilicon thin film of claim 4, further 

■ 

comprising lowering the temperature to crystallize said' first liquid silicon layer to form said 
polysilicon thin film by using said silicon grains as erystajization seeds. 
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7. (original) The method of fabricating a polysili ton thin film of claim 6, wherein the ■ 
thickness of said first polysilicon layer is between Jnm aid lOOOnm. 

8. (original) The method of fabricating a polysili. ion thin film of claim 6, further 

■ 

comprising forming an isolating layer between said substbte and said first polysilicon layer. 

9. (previously presented) The method of fabricating a polysiHcon thin film of claim 1, : 
wherein said first solid phase silicon layer is a first polysi licon layer, and the step of forming said 
first polysilicon layer comprises: • 

forming a second amorphous silicon layer on said substrate; 

• « 

applying a laser power to said second amorphous Silicon layer to fuse a portion of said 

* 

second amorphous silicon layer, wherein said fused portkm of said second amorphous silicon 

* 

layer is a second liquid silicon layer, and said unfuscd poition of said second amorphous silicon . 
layer foims a plurality of amorphous silicon grains; and 

* 

crystallizing said second liquid silicon layer to for h said first polysilicon layer by using : 
said amorphous silicon grains as crystallization seeds, wherein said first polysilicon layer has 
said a plurality of first protrusions with different heights. ; 

* 

10. (previously presented) The method of fabricating a polysilicon thin film of claim 9, 
wherein said step of reducing the density of the first protnisions comprises: 

* 
* 

* 

* 

* 
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* 

etching said first solid phase silicon layer to mako a thickness of Zl of said first solid 
phase silicon layer. j 

* 

1 1 . (original) The method of fabricating a polysilicon thin film of claim 1 0, wherein said 

* 

* 

etching step is anisotropic etching. 

12. (previously presented) The method of fabricating a polysilicon thin film of claim 21, 

* * 

further comprising: 

* 

crystallizing said third liquid silicon layer to formisaid first polysilicon layer by using said 
silicon grains as crystalline seeds. 

* 

13. (original) The method of fabricating a polysilicon thin film of claim 12, wherein the 

■ 

thickness of said first polysilicon layer is between lnm ajid lOOOnm. 

14. (original) The method of fabricating a polysilicon thin film of claim 10, wherein said 
power is generated by an excimer laser. 

15. (original) The method of fabricating a polysilicon thin film of claim 9, further 
comprising forming an isolating layer between said substrate and said first polysilicon layer. 

■ 
* 

1 6. (previously presented) A method of fahicatir {g a polysilicon thin film , comprising: 

* 

forming a first polysilicon layer on a substrate, wlierein said first polysilicon layer has a 

4 

plurality of first protrusions with different heights, and a maximum distance between the top of 
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i: 

N 

said first protrusions and the surface of said substrate is :tl, and the minimum distance between 

J 

l : 

the top of said first protrusions and the surface of s;iid substrate is Yl : 

r 
f 

forming a first amorphous silicon layer on said fijjst polysilicon layer; 

performing a first annealing process to liquidize tic first amorphous silicon layer, said 
first polysilicon layer and said first protrusions having a thickness of Zl to form a plurality of 
second protrusions, wherein Yl < Zl< XI and the number of said second protrusions is less than 
the number of said first protrusions; and 

* 

performing a crystallization process using sirid sec fond protrusions as crystallization seeds 
to form a second polysilicon layer. ? 

■ 

17. (original) The method of fobricating apolysil bon thin film of claim 16, wherein said 
step of forming said first polysilicon layer comprises: i 

i: 

i 

■ 

forming a second amorphous silicon layer on said substrate; 

% 

i* 

^» 

performing a second annealing process to fuse a portion of said second amorphous silicon 
layer, wherein the unfused portion of said second amorphous silicon layer is amorphous silicon 
grains set on the surface of said substrate; and \ 

* * 

using said amorphous silicon grains as crysudline fceeds to perform crystallization to form 

* 

r 

said first polysilicon layer. \ 
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18. (original) The method of fabricating a polysilicon thin film of claim 16, further 

r 

r 

comprising forming an isolating layer between said subslltate and said first polysilicon layer. 

19. (original) A method of fabricating a pofysiliccjh thin film, comprising: 

ii 

* 

forming a first polysilicon layer on a substrate, wllerein said first polysilicon layer has a 

plurality of first protrusions with different heights, .and thjfe maximum distance between the top of 

» 

said first, protrusions and the surface of said substrate is Z 12, and the minimum distance between 

f 

the top of said first protrusions and the surface of Sitid substrate is Y2; 

etching a portion of said first polysilicon laj^r to Remove said first protrusions and said 

?. 

first polysilicon layer having a thickness of Z2 to form a plurality of second protrusions on said 

* 

substrate, wherein Y2 < Z2 < X2 and the number o:: said second protrusions is less than the 

5 

number of said first protrusions; [* 

:■ 
'» 

>i 

%m 

forming a first amorphous silicon layer on said substrate and said second protrusions; and 
performing a first annealing process to crystallize jjto form a second polysilicon layer by 

i 
■ 

using said second protrusions as crystalline seeds. t 

« 

20. (original) The method of fabricating a jolysillcon thin film of claim 19, wherein said 

■ 

step of forming said first polysilicon layer comprises: \ 

I 

V 
m 

* 

forming a second amorphous silicon layer on said & substrate; 

f 

■ 

r. 
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performing a second annealing process to fuse a portion of said second amorphous silicon 

I 

layer, wherein the unfused portion of said second amorphjpus silicon layer is amorphous silicon 



grains set on the surface of said substrate; and 



E 

I 



performing a crystallization process using said amorphous silicon grains as crystallization seeds 



to form said first polysilicon layer. 



r 

r 



2 1 . (previously presented) The method of fal >ricati jhg a polysilicon thin film of claim 1 0, 

I: 
r 

wherein after the step of reducing the density of the first protrusions, the method further 



comprises: 



forming a third amorphous silicon layer on iiaid si tartrate and said silicon grains; and 



applying a laser power to said third amorphous Silicon layer and said silicon grains to 
fuse said third amorphous silicon layer to become a thiki liquid silicon layer and said silicon 

u 

I 

grains are not fused completely. \ 



I 

r 

t 

♦ 



I 
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